A functional role of intracellular loops of human multidrug resistance protein 1.
Multidrug resistance protein 1 (MRP1) is a human ATP-binding cassette (ABC) transporter in the plasma membrane. It confers multidrug resistance to tumor cells by actively effluxing intracellular drugs. To examine the functional significance of intracellular loops (ICLs) in MRP1, we determined the effect of mutation of the amino acid sequence EXXXG, which is conserved in ICL5 and ICL7 of human MRP1, 2 and 3, sulfonylurea receptor (SUR) 1 and 2, and mouse MRP1 and 2. E and G in the ICLs of human MRP1 were mutated to L and P, respectively, and the N-terminal (including ICL5) and C-terminal (including ICL7) wild type or mutant halves of MRP1 were co-expressed in insect cells. The mutation of either ICL5 or ICL7 considerably decreased ATP-dependent LTC4 uptake into vesicles of insect cells expressing mutated MRP1. GSH-dependent photolabeling of MRP1 with an 125I-labeled photoaffinity analog of azido agosterol A (azido AG-A) was abolished by the mutations in ICL5 and ICL7. Mutations in ICL5 of MRP1 almost completely inhibited the labeling of NBD2, but not NBD1, by 8-azido-alpha-[32P]ATP. In contrast, mutations in ICL7 of MRP1 abolished the labeling of both NBDs. Mutation of either ICL5 or ICL7 of MRP1 almost completely inhibited vanadate trapping with 8-azido-alpha-[32P]ATP by both NBD1 and NBD2 domains. These findings indicate that the intramolecular signaling between NBD and ICLs in MRP1 is vital for MRP1 function.